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OPTICAL DATA RECORDING MEDIUM 
CROSS - REFERENCE TO REL ATED APPT.TraTT^M 
This application claims priority of Taiwan patent 
Application No. 89123312, filed on November 4, 2000. 

BACKGROUND Q F THE INVENTION 

i 

1. Field of the invention 

This invention relates to an optical data recording 
medium, more particularly to an optical data recording medium 
having an optical data recording layer that contains a 
hydrogenated amorphous material. 

2. Description of the related art 

U.S. Patent NoL 5,252,370 discloses an optical 
data recording medium which is capable of 
reproduction according to CD standard and which 
includes a recording layer of silver oxide or iron 
nitride on a substrate that is made from a resin 
material. A dielectric layer of silicon oxide and a 
reflective layer of a metal are stacked on the 
recording layer. The recording layer decomposes and 
releases gas, and fc.he substrate is softened and is 
formed with recesse r p that result from the formation 
of the gas when irradiated with a laser beam. The 
recesses in the substrate result in lowering of the 
reflectivity thereat, thereby providing the optical 
data recording medium with a reproduction capability 
according to the CD standard . However, the aforesaid 
optical data recording medium is disadvantageous in 
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that it requires a jiielectric layer for protection 
of the recording layer and for ensuring formation of 
the recesses in the substrate. 

Gambino et al "Solid State Comm. , Vol. 34, Pis, 
1980" , discloses an amorphous carbon film formed by 
plasma chemical vapor deposition techniques. The thus 
formed carbon film is hard and transparent, and has a 
random network of sp 2 and sp 3 covalent bonded carbon with 
fractions depending on the process parameters employed 
in the plasma chemical vapor deposition. 

Chou et al., Appl . Phys . Vol. 74(7), 1 October, 

1993" , discloses a hydrogenated amorphous carbon film formed 
by plasma assisted chemical vapor deposition techniques. The 
hydrogen content and the fractions of the sp 3 and sp 3 covalent 
bonded carbon in the carbon film are significantly dependent 
on the process parameters employed in the plasma chemical 
vapor deposition. 

SU MMARY OF THE INVENT ION 

The object of the present invention is to provide 
an optical data recording medium that includes a 
recording layer of a hydrogenated amorphous material 
that is hard, transparent, and resistant to moisture 
and chemicals and that is capable of overcoming the 
aforementioned drawbacks . 

According to the present invention, an optical 
data recording medium comprises: a light 
transmit table plastic substrate; and a recording 
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layer formed on the plastic substrate and containing 
a hydrogenated amorphous material that is selected 
from a group consisting of hydrogenated amorphous 
carbon, hydrogenated amorphous silicon carbide, 
hydrogenated amorphous boron carbide, hydrogenated 
amorphous boron nitride, hydrogenated amorphous 
silicon, and hydrogenated amorphous germanium. 
BRIEF DESCRIPTION OF THE DRAWINGS 
In drawings which illustrate an embodiment of 
the invention, 

Fig. 1 is a cross-sectional view illustrating 
a preferred embodiment of an optical data recording 
medium of this invention, which includes a recording 
layer and a reflective layer on a plastic substrate; 

Fig. 2 is a cross - sect ional view illustrating 
the preferred embodiment of the optical data 
recording medium of this invention, which can 
optionally further include a layer of a low melting 
metal and 

Fig. 3 is a cross-sectional view illustrating 
the preferred embodiment of the optical data 
recording medium of this invention, which can 
optionally further include a layer of a dielectric 
material . 

DETAILED DES CRIPTION OF T H E PREFERRED E MBODIMENT 
Fig. 1 illustrates a write-once type optical 
data recording medium that embodies this invention. 
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The optical data recording medium inoludes , 

" Mr4inS W " " »- * ««.«-iv. layer 23 on . light 

t " M ' it " MS Pla " ic .ub«r.„ 21 , ana oan be 
recorded or written by £ormatio „ Qf p±t> ^ 

26 in the paastic substrate 21. 

The recording ''layer 22 preferably haa a 

«d contains a hydrogenated amorphous material that 
i. selected fro m a group consisting of hydrogenated 
amorphous carbon, hydrogenated a mo rphou s silicon 
carbide, hydrogenated amorphous boron carbide 
hydrogenated amorphous boron nitride, hydrogenated 
amorphous siilcon, and hydrogenated amorphous 
3 er ma „i um . Preferably, the hydrogenated a m orphous 
•5 material is hydrogenated amorphous carbon with sp> a„ d 
*P> oovalent bonded carbon, contains 5 to 6 0 atomic 
percent hydrogen, and has a hardness greater than that 
of the plastic substrate 21. 

Heat measurements of hydrogenated amorphous 
20 carbon via Modulated Differential Scanning 

Calorimetry (MDSC) show that the hydrogenated 
amorphous carbon decomposes and releases hydrogen at 
a temperature of about 350'C. Moreover, annealing 
(heat treatment) of the hydrogenated amorphous carbon 
« shows that a significant change in the hydrogen 

content of the hydrogenated amorphous carbon occurs 
when annealing proceeds at a temperature greater than 
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300°C - For instance, the hydrogen content of the 
hydrogenated amorphous carbon changes from 32.78 
atomic percent hydrogen to 31.88 atomic percent 
hydrogen after annealing at a temperature of 300°C for 
5 1 hour, and changes to 25.33 atomic percent hydrogen 
after annealing at a' temperature of 375°C for 1 hour. 

The recording Jayer 22 can be formed via plasma 

3 

assisted chemical vapor deposition techniques by 
decomposition of a hydrocarbon with a pressure of 20 
10 to 400 milli-torrs and a substrate bias voltage in 
q a range of from 250.. to 550 volts. 

The plastic substrate 21 is made from a resin 
material selected from a group consisting of acrylic 
p resins, polycarbonate resins, epoxy resins, and 

polyolef in resins. Preferably, the recording layer 
22 has a hardness greater than that of the plastic 
substrate 2 1. 

i 

The reflective layer 23 is made from a metal 
selected from a group consisting of gold, silver, 
aluminum, titanium, chromium, nickel, iron, copper, 
palladium, tantalum, and an alloy thereof. 

Preferably, the hydrogenated amorphous 
material decomposes and releases hydrogen at a 
temperature greater than 300°C, whereas the plastic 
25 substrate is softened at a temperature in a range of 
from 80*C to 300 C C so as to permit formation of 
recesses 26 in the plastic substrate 21 as a result 
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of the hydrogen released by the hydrogenated 
amorphous material and so as to permit a sharp change 
in reflectivity at positions where the recesses 26 
are formed. The recording of the optical data 
recording medium can be carried out by irradiating 
a laser beam through the substrate 21 into the 
recording layer 22 which absorbs energy from the laser 
beam so as to release hydrogen to form the recesses 
26, In case of hydrogenated amorphous carbon, the 
laser beam employed for the formation of the recesses 
26 preferably has an energy density in a range of from 
100 to 200 mJ/cm 2 . 

Preferably, the thus formed optical data 
recording medium has a reflectivity greater than 40% 
in response to a wavelength of from 300 to 900 nm so 
as to meet the CD or DVD standard. 

Referring to Fig. 2, the optical data recording 
medium of this invention can further include a metal 
layer 24 disposed between the recording layer 22 and 
the plastic substrate 21 so as to enhance recording 
sensitivity thereof;- The metal layer 24 is preferably 
a low melting point, metal selected from a group 
consisting of Sn, Zn, Pb, Bi, Tl , Te, Se, Al , Ga, Ge , 
Cd, and alloys thereof, and has a thickness in a range 
of from 5 to 300 angstroms. 

Referring to Fig. 3, the optical data recording 
medium of this invention can further include a 
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dielectric layer 25 disposed between the recording 
layer 22 and the reflective layer 23 for enhancing 
the recording sensitivity thereof and for adjusting 
the reflectivity thereof. The dielectric layer 25 can 
be made from a material selected from a group 
consisting of silicon oxide, zirconium oxide, 
titanium oxide, tantalum oxide, magnesium fluoride, 
aluminum fluoride, aluminum nitride , silicon nitride , 
SiON, aion, zinc sulfide, and mixtures thereof. 

Exampl e l 

A recording layer of hydrogenated amorphous 
carbon with a thickness of about 100 nm was formed 
on a polycarbonate substrate via plasma assisted 
chemical vapor deposition techniques by 
* 15 decom P o sit ion of a hydrocarbon with a pressure of 20 
I to 400 milli-torre/and a substrate bias voltage of 

D 400 volts. The thus'formed recording layer contained 

5 to 60 atomic percent hydrogen. The plastic 
substrate was heldjat a temperature of about room 
temperature during the formation of the recording 
layer. A reflective layer of aluminum with a thickness 
of about 50 nm was subsequently formed on the 
recording layer. The assembly of the substrate, the 
recording layer and the reflective layer was 
irradiated with a laser beam chat has a pulse laser 
energy density in a range of from 105 to 172 nnT/cm* 
with a pulse width. in the range from 50 to 300 
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nanoseconds and a wavelength of 660nm. Contrast 
ratios in reflectivity of the assembly at the position 
where the recording layer was irradiated were 
measured for different pulse laser energy densities. 
The contrast ratio was calculated as follows; 
Contrast ratio = (reflectivity before irradiation - 

reflectivity after irradiation)/ 
reflectivity before irradiation. 
With the pulse laser energy density increased from 
143 mJ/cm 2 to 152 mJ/cm 2 , the contrast ratio increased 
from 8% to 19%, which indicated that a significant 
amount of hydrogen ,was released from the recording 
layer and a recess was formed in the substrate. With 
the pulse laser energy density further increased to 
172 mJ/cm 2 , the contrast ratio increased to 38%, which 
indicated that a larger recess was formed in the 
substrate. The dimension of the thus formed recess, 
which resulted from a pulse laser energy density of 
172 mJ/cm 2 , was measured via Scanning Electron 
Microscopy (SEM) device and has a generally elliptic 
shape with a depth of about 250 nm, a top long diameter 
of 7 nm, a top short diameter of 3nm, a bottom long 
diameter of 1.2 nm, and a bottom short diameter of 
0 . 7nm . 

With the hydrogenated amorphous material as the 
recording layer 22, the drawbacks associated with the 
prior art can be eliminated. Moreover, the property 
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of the recording layer thus constructed permits the 
optical data recording medium of this invention to 
meet the CD and DVD standards. 

With the invention thus explained, it is 
apparent that various modifications can be made 
without departing from the spirit of the present 
invention. It is therefore intended that the 
invention be limited only as recited in the appended 
claims . 



